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(57) Abstract: 

PROBLEM TO BE SOLVED: To adjust an offset so that a 
dead band is automatically minimized by detecting a 
comparison signal, while an indicated value is varied 
and setting the zero level of the indicated value based 
on variation in comparison signal. 

SOLUTION: It is determined whether pwm0=0 (S1-7). 
When with pwm0=0, a DTCR register is already at T, 
that is the output signal from a current sense circuit 
is lower than a target current indication signal and a 
drive signal DRVON is brought to 'high' level, a first 
control signal *EN is brought to 'low' level to actuate 
PWM drive. That is when a voice coil motor is driven in 
this state as is, since the operation of the voice coil 
motor becomes unstable, errors are dealt with (S1-8). If 
pwmO is not 0 (S1-7), it is determined that the amount 
of offset has been detected as being normal, a target 
current indication signal immediately before the output 
of a comparison circuit raises to T t that is pwmO=0 
(pwmO-A) is calculated (S1-9), and the calculated pwmO 
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P U 1 2 # V- >#-§-{CfS U XWtfL httm&m/ n tC 
ftotMMfoOPI^Dyi'^ f o= (m/n) 

• f i Kifieoxa^-r*. 

[0 0 4 3] d3T% ^MJtm/nflWWW^JBian 
tt, 12 8MB, 2 3 0MB, 5 4 0MB, 6 4 0MB 
XI* 1 . 3GB ©JfcfV X * CD«8!Uq& L5 fc @^©filT* 
»S* X, #MJfcm/n©fh?©4MHamtt. ^fcrV;* 30 
9 ©V- y&MlZfo BTSEfWSltt?* *J , #?frxV ^ 
*tc#Lry->#*K^Lfc«©?-:?>fil*4: L 

Tftt)$ffi3tiTl^. JglC f itt. MS»»-fe-9" 
-fif2 6©*MTC$8£b£^*ay*©Mi^S:3ft 
+. 

[0044] >j-kls 1 2 4-cnwanfey-KT J - 

ODC14©y-K*l*»C#«*atU 1-7RL 
L ©«^#I5:?To fc^lC E C C#PiBIS 14-2 ©ff9fc 
«WKKlJ:yCRC&tfECC«aS:aSati. NRZ-tr^ 
l^-lK&TcdftS. &£. :7*-v«>/# 1 4 -IT' 40 
N R Z -fe * * -r 1 - # fcN R Z 'J - K7=- * ©X h 

[0 0 4 5] MPUl 2lC*fLTli, DSP16 5:Sga 
LTX> * □ - 1 1 {ftRCiSWfcj&g-fe 3 6 ©|fe 
ffiflWjWW&SftTV**. MPUl 21*, ag-fe^-y-3 

6 T-^ffi ufe^-f * ?^i*ais©ataaaftic£T5& 
u— y dr>f K0Mtass2 2 tc fe^s y - h\ 54 b 

RVJ l/-X©«^t»7-S*)WSBC«!W-r*. MP 
U1212. DSP 1 6£S*UTK^>f/13 8lC«fcyx 50 



**»«ft*tt. 3%7=-f^^©aa»7*-wh 

^tf3000r phi©— ®^ST*ERE$*lS. 
[0 0 4 6] X, MPUl 2 li, DSP1 6£j(£E&LT 

i&54 4 fcfftfiip-rs. •S^4 4l^ ^-fX^^Ml^F 
{CD- KSttfc^-f ^^©tr-AH8»WfciE*ffl«cB! 
S3*vr £ y , KIBW&tSBSBiWC^-f lc*J« 
#£##&-f5. DSP1 614. ft?* XtiZMVTU- 
F3 0*»&©^-A©fiaBW>S?ff-5fe«>© 



l=t hv r ^ v y t^y 



urate-tSo r©s/-^fttw&^>h5yi'iww 

»*. MPUl .2JCj:*±ffi=iv>KC*N-*9-f NT^ 

[0 0 4 7] DSP1 6©^-/mH$:||SM-rsfe», 
x> * n - 1 1 «©3t^nx >y h jc^fr^-f xtrfrb 
©tf-ARy3ttS5t3fc1-S7*-*^x5-fB-9 (FE 
S) ffl7 : -fT-^d'4 5fcKttTVV&. FES^m@S&4 

^LTDSP 1 6{CA*-rS 0 X^D-ytll« 
©3li6^ixy Jt^Y^^&Cbf-ASy^S: 
S^-rs H^-y3r>^xf7-fg# (TES) ffl^^^ 
*4 7%RW6*lTfc^6. TES^milIS&4 8 it, TE 
Sir^T^^4 7fflfMA^TES%ML/TD 
SPi6fcA*fS. TESli Y'yvVMxiVxiT, 

(TZC) ^tHHIS&5 0{C=foA*S*U TZCA^tf 
^StlTDSPl 6(CAiJ$tlS„ 

[0 04 8] x>57n-^> 1 lffifftCti, Wr47*>?\Z 

^•fiu>xfs»fe>*5 4MRwe>*iTey. i/>xtt 

«t>*5 4 3&»&©l/i/XfiaHttWB^' (LPOS) 14 
DSP1 6lCA££ft«. DSP 16(1 ^7^± 

8, 6 2, 6 6&/Mt7t-*^7?fax-^6 
0, l/>X7^^a.x-^f 6 4SW^^;«-^ 

(VCM) 6 8 SHWWLT8MW*. 

[0 04 9] H9t**^«li©— K5SS«©x>irn-2?^ 
©«EBS^5:^-r»fBEI, HI 0»i*«D!©-SQfi«© 

imzte^y)?)^-* 4 o«iqKt!te>n. <4y\/vh 

FT 6 9 ?>MO*- h y >y y 7 0 &#A-T5 3 i: 
T% MOiJ-bVv&l 0KJtah&tltz.}t7 ! 4X9 (M 
O^-fX^) 7 2 i^tf> KM- ^ 4 0 ©ia©A 

znzmmztiTyt-r-i -xtm i^wt^ x vwmz u - 

[0 0 5 0] a-K3tl£MO*-hy<S'5;7 0rt©3fe 
^^ir 7 2©Tfifl(CH VCM6 4fC<ty)t-T : -<^^ 
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So y 7^7 6 ±Kitmmy>^ 8 o immztu 
BB&feS** 7 8 icfgtttbtiT^s i/— y 5 ^^-- K ( 3 

0 - 1 ) £©l^-A$::firfe±tf ^ 5-82 fctf-LTA 
t-fLTft-?^;** 7 2©fE^ffilC^-A^^y 

[0 0 5 1] m^O^yXB 0&, 08{C^fx>^n- 

i»i lro^^-^^T^^zLX-^eoicfcy^fSi^ 

«Ar_U L in .v. >r /^A3!ctoJrl-t-»S*lf*t.-^TAb-7a-fe ^ sr\Jk-.^~\ 1 ... 

i^7 6 CSWRSftT V \«^4to b>X 8 0 ©tfiflfetf. 0 8 

©i/>xfis-fe>-y-5 4ic<j:»;^ffi$tis„ i^>x&g 

•fe 5 4 «. ftft U>X 8 0 ©3fett#tiLhfCftfre> * 

2 ©r *j*m<^<mmt.4 y±m^mm\zn ltx* 

[0 0 5 2] mil l«c^0-SISiM® K5-f 20 
-* (VCM) 6 8li, F5W^EBI10 1, -fe>^« 

*tio2. wfa-tyxms&i 03, iasaaBii 04, m 
fna»io5(cj:»;nttdti4&. hi ncaViiw 

fflllfti o 5liBIllCatSns^'n-fey9-2St) f E8fc 
3*5**15 DS P 1 6, MPU 1 2 {Offi^fS. 
[00 53] K5-f^ia»l OlJiBBlfCjRati 

* F5>f a i c 3 fcra--«)iasM»aT?» y, 

1 0 2 {±0 1 Kj5Vt-fe>*jajt 5 \,Zffi% U JtffiUKI 1 30 

0 4t^iic^ifc«sgtt7jcffla"r*. 

MT'tt, ^TUSS 10 1, ttgg-fe>XHIg& 10 3, 

i o 4 £ i =s-v -7<7) i ciciiigLfcfi&fct a*u 

T^5. 

[0 0 5 4] «frfe>^B»l 0 3T*lt ffiSi& 

ifLZ (R4 +R5 ) >R3 fC^fSZ ttC«fc y, 07 

5„ *aa6«T*tt. ffiBKSt& (R4 + R5 ) > 

R3 £?ZZ.£iZ£Vm7lzm$tt-t 40 

<, ^t>^EB*®*KT>^OPia^Kt^J!jjB 

[0055] H 1 2 t4*«WCD-SQfiW0«»fe >X® 

y*m&2 0 3ti, gSp»EEVref2 OVrefl) SrSfii 
Rll~R12T*#Sll/T, t^7>^OP2fc^Ltatt 
R3 K^-rsZLfctCfctJ, t^7>^OP 1©#£<E 



[0 0 5 6] JfitKERl 0 4Offi^fM-t*DTCRl*, 
fHMBD&l 0 5fC#3i&$;ft, VCM68&PWMS8IH-5 
fc&tcfg l <MmKB9 * EN SMt4fefti;SM$n 

*. mmaiii o 5£w:u^feifcffi*-*iaifr# 

rtHSflTfiy, if}*§^*DTCR©U'<M^ffiL 
fci&tS&DTCRl/^;** 1 0 6 alC^fS. tftfcfl 

[0057] H l 3 li. — &^<&MBPfrD#i 
m.7a-*v-htri&t. ffiWliO& l 0 5 *-f, A 
»®«W»&D R V O N & O - l/K;WCf 5 3 i: K J: y 



" " r >"i ^ ituiTff j. u i. ir^-i^FB 9 -oss x wjTpmiqiiB-^ * ri, in a: 
/W l//<;wcu K9>f ^IS»1 0 1 &*7#MIZ-? Z> 

iKpwmO?: roj ic-rs . 

[0 0 5 8] *3>f 6 8©Jjg»lC^t>S 

fcg^flMl^ffl[$:tiiE«wM0{ci8^-rs 
s l - 4 ) . r>ctc, ifcsgiM 10 4 ©m^M-^-© 

fetftffiU DTCRl/S*** 1 0 6 a4#ILT, DT 

0 6 a©fi§^ r l j a^fr&^-r-s 

Ufv^S 1 -5) . 

[0 0 5 9] ^fy^Sl-Sf^ffl^ DTC 
RUS;^* 1 0 6 atf TOj , f Jfcto-fe, «gf£-fe>X® 
US 1 0 3 Offi±fi^BS@SfSl3t«-^J; y < JfiR 
iag& 1 0 4 £>ffi;fo!)* TOj ©WBCelMifct ?^CpwmO= 

(pwmO+A) IZW&L , TJrvJ 

Sl-4{CM-5= 7ff^Sl-5T?, DTC R 

bi?^.^ 106a^ ri j , -tftfc^ 

i o 3(Dmtim^tfBmwm&m^£ V'hz <t\Mm 

»10 4CDm**< r U ©»^li <^{CpwmO= 0 
^^iflJ^S . pwmO=OCD^ 

fficeSBcDTCRue;^* 1 0'6 a*« ru , 
■fe, «ft-fe>XE»l 0 3©ffl3Wf**«B«HK«Ba%« 
y^a < Jtwaift l o 4 ©(ifc&# r i j cD^iT-fe 

U, K5>f ^Bf DRVONtfM l//^|Cft4t, ft 

^68 jtf-Y ^n>f ;b^-^r 6 8<©iM^^ 

^3R3etC*S©T», x9-«3Ifeff^ Ufv^Sl- 
8) c 

[0 0 6 0] Xfy^Sl-7t, pwmO=OT*&l-t*l, 

HB& l 0 4 <z>ffi^7^ r i j \z$.*,±tfzmti<D BSWSK 
#Ba*fl», -i"J5bb"fe, pwm0= (pwmO-A) U 
ff^Si-9), JWraftfcp«0St7t?» 
T^*y»c8a«ta Uf^si-io) . * 

HS60!lT'li, 0J^®SS1 0 5{C«ky K5-f ^E»l 0 1 
&*7K.l,&&M'T:DTCR]s*?X9 1 0 6 a0U(DR 
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«fce>lCLTt>«fcV\, 

T\ K5-f ^ff DRVON^M ffilfrfl# 
*DTCR^D-U/<M*fe*l(l «i©1WWf§**E. 
N*VW Wifl/fcfcU, V CM 6 8 (CtBSfS^ijfStl&V \ 
JW. —fit {toWI-»*DTCR#/vf W<fl/»C&*i:, 

TCRffl A* U6tf>*. ft!K3p[B5& 1 0 5 {C 

* DTCR©/^X«S:ttaiL*JSSlS:DTCRPWV 

i/Xy i 0 6 b (C^-TS. 

[00 62] EI 1 4 t *4^©— |B^©M2EM&I©1$ 

^^UtcBteanfelfiEflfiRpwBO*: r 0j U^y 
1 -2) , jtf-^rMVl^-* 6 8©IBt*lCfrftvb 
SflS©*ii»&#% roj icu (xf»ysi-3) , B 

&wmmmz%$m.mpmo\zm£?z> c^y^s 1 

-4) . 

[0 0 6 3] mz. 7&Bfflvi&. s&mmn&iim^ 

ffl/^(SS:^t5DTCRPWU^f 106b& 
??^S:«fi"r6 Uf-yys2-2) „ HM 
fflffi#ffir#©/ W i/^/i/ffl»IHI#* O NcStu *©* 

"?>WDTCRPWl/^^i 1 0 6 Mc£8#£ft 
*. «fcoT, DTCRPWU^ 1 0 6 b<Z>fii&#8g 
•t -5 i i: tC J; »J JtiREDS® ffi#flr#*Vvf U^HCirt, 

£T*£5„ 

[0 0 6 4] #3eg«n»tt. JtHHilHW>ffi*fl|* 

©A;i/:Xte&SEl£^SDTCRPWl/$>;** 106b5: 
*S*9>hU #9>h«jm£©*tf>Mi»ca!o 

h goytmm^ «k e> tc lt *» <t 

[0 0 6 5] zLvms. somafti 0 5KHLrC;i/*j&»? 

MI«:DTCRCNTl/5?X*l 0 6 c(C«j^f «. H 

1 5ii&ftmc>--mmm<Dvm$im<Dm2W8m<Dyu 

-^■v-h&arfo new. H14£H— #JRtcttH— 
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EBW)ffi*fl|# S * £ > h L > h m D 
TCRCNTU^iil06cS:«lT, 

[0 0 6 6] *SBgflfrtt; ■Bg)H«i^Aflt©1MmB 

^t-TS Uf«y^S2-i)„ feiiti, 013, 0 

1 4 hiw^tc, wsm ^ u K®&zntc.miEmipmoz 

roj leu Uf»Vsi-2) , jJU^nWVi/^-* 
10 6 8©m£frjW3«tt©ttffiftd-%i r 0j ICL (Xf 
y^Sl-3)., BttmgnHg&t iE&gtpwinOlcfg^ . 

[0 0 6 7] ^ac^wett, Jftgwi o 4 ©a 

tm V y h Lfzij V y h««HS#"rs D t c R c 
NT 10 6c &#MLT, h 1/^5© 

3 - 1 ) . -? &t>%. imms&omiim^tf^ 
zajjiyy wdtcrcnt wjt,9\zw^^ 

20 5„ iot, DTCRCNTl/^X^©fSS:#Mt-S3. 
£(CJ; »J PWMBtttfRB&StU VCM 6 8 tcS&fctf&S 

[0 0 6 8] J£U:©<ke>(CLT#tt)e>tlfcpMnO?:^P© 
L/"C 3Wm$%mm\ztm-tZ> r£tc«fc*J. * 

tWSfc&S&feTftSS. IH7K:^aT*a**5TW»«:#*- 

~?&z\£.\z£. »; ttffiffim/i/- ^©^- 7t>yh Susan? s 

30 Blfeatl*©^ 07©-^j|gbT*^-t c f:e)^^$: 
43f5^i:^j:< > E(7lc|i6gT*^-r«k^ 3 5:a'®©# 

[0 0 6 9] *HJ6MTtt, «SfE-fe>XlSii!&l 0 

0 3 {C ^^SMi^M#©S:/J^«l±V^ef 1 Zmfe&HZJ* 

mmizi*3mm/®w*m^zmxKm\!2 j £. & 
iaattio4©m*«:«BBu swm^mm^^u 

jftSrttettUfcjW. «tt-fe>^lilH»C^*IB!MIE«:J« 
r^-fb^iir-s^tici »; smegjsto9©-t?aj&&& 

40 ffi-rS«ke>{CLTt;J;V\ 

[0070] 016 {i^fJB©flS©^5£M© K9>f /t© 

^n^^^H^-r. natft. ®i i tm-tmsifr 
K5-r /i 6 6 1*. >^ms>& 303 

EB&304 {c«tsil!gW¥^±l^6MiHi*Sl1-S 0 
^Sgftftfttt. SSS-fe 303{C^2©DAC3 
0 5{C<fc'JS^«ffi?:^U «miiai|3 0 4(Cj:U{- 
©IB|M8EE«WaRI«fcatlTV^. *35, H2©DA 
C 3 0 5 «. SmSEVrefl,}: »J^g^@Efe/J>$^« 
50 £E*»flJ*-e*6«ttRi:a*lTV^6. 
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[0071] 0i7 it&$&m<Dm<Dmmmo)mm!m<D 

14. *-r y 4 - 1 T% JtW!& 10 4 {CA#£*l& 

IS 3 0 3-T*rt>f 7XftEE&£j£-*'«DAC3 0 5T*3§£ 
S*l*/X-f r^«BE«:i*iDOJC|B*U pmOfcJItKSftd 

too Uf'^S4-3) , Jt«»l 0 4©ffi±fg 
#*DTCR£&ffiL (*T-y^S4-4) , Ell 3 £ 

mmzb\mBi& 1 o 4 ©&##!§■ *dtc Rawft l £ 10 

£g©pwmO&DAC3 0 50Dffi*mffii: LTIBH-tS 
UfV^S4-5) . 

[0 0 7 2] 014, HI 5fcRH»K:K5>f^ia 

»10 1 &*>Lfc««nf«ffl"taJ: < 5»CLT%J:V\ 
#3«6WT?tt. fS2©DAC3 0 5jb<gi£ttffiVrefl«fc 

y*ev^«BE*»/ha^«BE*»ffl*TS««D"e» 07©$ 
m a b ic^-t j: e> «: v ^*i©^*issi=wr 

fiT-feS. 
[00 73] 

[0 0 7 4] *aw©J:*ltf. TO>3^;WRtt&*iT 
W5©T% El 7 ©-£§|^ b U3iTRffi#»£-f 5 3 t 
iot. H7©— /SWibCnWWWcJ:** 

zm-ts, 30 

[0 0 7 5] #*W!K:J:*itf. flH0B1t$g|K£<U 

T% K©ftg&i*5:jE& fro, iEBttCtf*.***© 
[0®©ff8#fct&fE] 

[01] $mv>-mo>7Uy>7m'VSbZ>o 
[02] ^©— M©a^y*IS8&©:/nyi70T*& 
5. 
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[03] m<k<n~mo)uyyvm&<nmWfflmx*ib 

[04] $!B(5©-M(Z)F9>f/t«)^a^^^0T*fe 

So 

[05] tC*©^©:3^n-;uns;**ffl|Wl5^ 

0T-&S, 

[06] ts£3too^oi6ffl»WBre*s. 

[0 8 ] #8f»©-|tfi&M©IP&S:^-r Zfu >v i'^EI 

[09] &&m<Q~mte.m<D^y # n - ©eessifs 

5:^-r^S0T'fe-5„ 

[010] #fg^©-||&M©SI3lS©¥n50T*&.g>. 
[01 1] #f§BJl©-§^M©K:MA^^Cy*#te£ 

[012] #mw<D-mtim(Dwmiz yxms&om 1 x 

7£#l©-/n v **ii£0T*&£o 
[01 3]'^^CD-*^®|BWKl©7n-^-y- 
hT'&S, 

[014] *ftm<D-mm\<Dmmm(DWiimm\o> 

[01 5] *^©-*SfiM©l«!«©^2^M© 
[01 6] ^^©^*j«9©^ay^flte»Bre* 

So 

[017] ^^©fifio^Mwii^aao^n-^-v 

l 0 bu— ;\/=L—y b 

l 1 x.y$xi— S» 

1 2 MPU 

14 ODC 

1 6 DSP 

2 0 ^-fhLSI 
2 4 U-KLSI 

2 6 N8SBLi/ytt<i-V 

7 2 yerjxir 
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